Abstract: It is estimated that more than 4 billion people throughout the world use natural herbs for some aspect of primary health care. These over-the-counter medications, commonly referred to as "complementary and alternative medicines," despite their proposed health benefits, may have serious and potentially fatal side effects. This paper presents the case of a patient who underwent a gynecological operation and suffered heavy postoperative bleeding as a result of her taking large doses of oral raw garlic in the weeks prior to her operation and discusses the issue of patients' perioperative intake of herbal supplements. To our knowledge, this is the first paper to demonstrate the relationship between a natural therapy and postoperative bleeding in gynecological surgery. The patient presented with severe postoperative bleeding following a routine, unremarkable vaginal hysterectomy. The bleeding required a multidisciplinary management intervention involving gynecological surgeons, general surgeons, oncology surgeons, hematologists, anesthetists, and intensive care unit specialists. After careful history taking (unfortunately, undertaken postoperatively), it was unanimously agreed that the postoperative hemorrhage was due to the patient's excessive preoperative oral ingestion of raw garlic. The case and brief literature review presented in this paper concern an area of paucity in gynecological surgery and highlight the relationship between a commonly taken over-the-counter herbal medication and postoperative hemorrhage.
The patient discussed here was a 37-year-old Caucasian female, para 1 + 3. Her only child was a 15-year-old male born by spontaneous vaginal delivery. The patient had undergone three successive uneventful vaginal pregnancy terminations in the last 5 years prior to her hysterectomy. Her predominant problem was severe menorrhagia, which had persisted over the past 20 years, and was getting progressively worse. Her menstrual cycles were 6-10/28 days, with passage of clots (++), flooding (++), and associated with deep dyspareunia and dysmenorrhea. She had received medical treatment, including the combined oral contraception pill and oral progestogens, and was fitted with a levonorgestrel-containing contraceptive device (Mirena ® Bayer Healthcare Pharmaceuticals, Wayne, NJ, USA) (the latter was spontaneously dislocated and her family physician removed it from the vagina 2 months prior to her vaginal hysterectomy).
She continued to bleed uncontrollably per vagina, which prompted her to request a hysterectomy. Preoperative coagulation profile was not performed, as there was no clinical indication (institutional policy). Vaginal hysterectomy with conservation of ovaries was performed. The procedure was unremarkable. Four hours following her operation, the consultant gynecologist was contacted, as the patient's blood pressure had dropped to 95/60 mmHg and she was anxious, looked pale despite her pulse rate being only 64 per minute, her hemoglobin had dropped to 5.7 g/L, and her platelet count was 156 × 10^9/L (as opposed to 12.1 g/L and 316 × 10^9/L, respectively, preoperatively). Urgent laparoscopy was performed to establish the state of affairs, during which a large pool of blood was observed in the pelvis (Figure 1) .
Laparoscopic irrigation/suction was performed using 3 L of Ringer's solution. No specific points of bleeding were observed ( Figure 2 ) and all the pedicles were redone using a combination of laparoscopic suturing and bipolar coagulation diathermy. Hemostasis was satisfactory and a 6 mm negative-suction (Bellovac™ Wellspect Healthcare, Pymble, NSW 2073, Australia) drain was inserted into the former pouch of Douglas at the conclusion of the procedure. A fresh blood transfusion was started before and continued during the operation.
Three hours following the laparoscopy, the patient exhibited clinical signs of ongoing intra-peritoneal hemorrhage, and the Bellovac drain rapidly filled with 500 mL of fresh blood. Urgent laparotomy, through a Pfannenstiel incision, was performed. No specific bleeding points were identified, but the whole area and pedicles were re-sutured. Oxygenated cellulose (Surgicel ® , Ethicon, Somerville, NJ, USA) was inserted to help platelet aggregation and formation of a large clot. Two consultant general surgeons were called to the operating theater and, in conference with the consultant gynecologist performing the procedure, it was unanimously agreed that the hemostasis was perfect. Irrigation/suction was undertaken using 2 L of Ringer's solution, two 6 mm Bellovac drains were inserted in the pelvis, and the laparotomy wound was closed. Following the procedure, the patient was sent to the recovery bay in the operating theater.
Over the ensuing 3 hours, the patient's hemoglobin level decreased from 96 to 58 g/L and showed a hematological picture consistent with disseminated intravascular coagulopathy. Her international normalized ratio was 1.8 (normal range 0.9-1.3), accelerated partial thromboplastin time was 42 seconds (normal range 25-38 seconds), fibrinogen was 1.2 g/L (normal range 1.5-4.0 g/L), and platelet count had dropped to 77 × 10^9/L. A consultant hematologist was contacted to manage and monitor the patient's disseminated intravascular coagulopathy situation as it deteriorated further. Three consultant gynecologists, including a gynecology/oncology surgeon, made a combined decision to perform a repeat laparotomy. This time, however, a longitudinal incision was effected to allow freer inspection of all the pelvic-abdominal organs and to exclude bleeding from any unsuspected point(s). Bilateral internal iliac artery ligation and revision of all the previously completed surgical pedicles were performed, followed by irrigation/suction using 2 L of sterile water, which revealed no active bleeding in the abdomen. Finally, two negative suction drains were inserted in the pelvic-abdominal cavity.
The patient was admitted to the intensive care unit (ICU), and it was there that the reason for her bleeding was surmised. The consultant at the ICU spoke to the gynecologist in charge and enquired about any medication the patient had been taking and the answer was none. However, he then directly asked the patient, "Do you eat a lot of fresh garlic?" She answered, "Oh yes, I have just started my catering business, and I just love eating fresh garlic every day." 
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The patient kept draining, via the negative suction system, diminishing volumes of blood over the ensuing 6 days, a decline from 450 mL of fresh blood on the first postoperative day to only 25 mL of bloodstained serous fluid on the sixth postoperative day, at which point the decision was made to remove the Bellovac. The patient was discharged 48 hours later with 6 weeks supply of "double" oral iron tablets supplemented with oral vitamin C to enhance intestinal absorption of the medication. Her general condition was good and her hemoglobin was 86 g/L before her discharge from hospital. During her hospitalization, the patient had received a total of 14 units of packed red cells, 16 units of platelets, and eight units of fresh frozen plasma.
In the gynecological outpatient clinic, 6 weeks later, the patient was asymptomatic. Her hemoglobin was found to be 125 g/L and her serum iron level was within the normal range. Histological examination of her removed uterus revealed multiple leiomyoma and adenomyosis. The uterus weighed 168 g, with no suggestion of malignancy. At her checkup at 3 months postoperative, the patient continued to show no abnormal symptoms and her hemoglobin was 139 g/L.
Discussion
It is estimated that more than 4 billion people throughout the world use natural herbs for some aspect of primary health care 1 and the use of herbal therapies is on the rise in the Western world. In Australia, for example, 9% of the population used natural medicines in 1995; in 2000, the prevalence of complementary and alternative medicine (CAM) use ranged between 9% and 65%; in 2002, approximately 50% of the population used CAM; and in 2003, 1.9 million naturopathic and herbal medicine consultations took place in Australia. [2] [3] [4] In the USA, the use of herbal medicines increased by 380% between 1990 and 1997; 5 it is estimated that one in five people in the USA use a herb for treatment of health conditions and/or health promotion 6 and that 27% of surgical patients take at least one herbal medicine. 7 However, CAMs are often not considered by patients as medications and it has been noted that 70% of patients do not reveal herbal use to their doctors. 8 As such, surgeons and anesthetists should specifically enquire about the use of CAMs when the patient is being assessed for elective surgery. 9 Fresh garlic and garlic extracts (Allium sativum) are commonly used to lower blood pressure, blood cholesterol, improve glycemic control, for their antifungal and antimicrobial properties, and to cut short the course of the common cold/influenza. [10] [11] [12] [13] [14] Moreover, Allium increases bleeding time, inhibits platelet aggregation, and exhibits fibrinolytic characteristics. The antiplatelet activities are produced as Allium reduces the formation of thromboxane (which helps platelet aggregation) from arachidonic acid. Phospholipase activity and epinephrine-induced aggregation may also be inhibited, as well as aggregation induced by calcium ionophore A23187, which may be related to intraplatelet mobilization of calcium. [15] [16] [17] [18] The bleeding potential of oral intake of fresh garlic/garlic extracts may be dose related. 19 However, in the case discussed, the patient had taken about eight cloves of fresh garlic per day for a period of 6 months before the hysterectomy. Her last garlic meal was nearly 12 hours preoperatively. Nevertheless, it was not possible to objectively assess the amount taken.
In Melbourne, Australia, a patient undergoing a strabismus operation suffering from postoperative massive bilateral retrobulbar hemorrhages and elevated intraocular pressures was found to have taken odorless garlic tablets prescribed by a naturopath. 20 In another case, a spinal epidural hematoma was found to be associated with platelet dysfunction due to excessive garlic ingestion. 21 Similarly, excessive garlic intake has been associated with bleeding in dermatological 22 and plastic surgery. 23, 24 Allium sativum is known to interact with warfarin 25, 26 and cases of cerebral hemorrhage -as a result of this interaction -have been reported. 27 The public's perception is that "natural" therapy is safe 28 and that there is no harm in taking as many herbs as one wishes; 29 some patients believe that more is better, which can lead to potential harm from ingesting large quantities of herbal products. In fact, in some countries, herbs are considered more effective than prescribed medicines. 30 Motivation for herb use is often not based on scientific data. Of herbal users surveyed in the USA, 72% stated they would continue using herbal supplements despite a negative government study. 31 Patients often obtain their information about herbs from family, friends, advertisements, and the Internet.
Official regulation of herbal therapy is not always feasible. In 2003, the US Food and Drug Administration required that good manufacturing practices be followed for the dietary supplement industry. The proposed practices require that herbal medicines be properly labeled, free of adulterants, and manufactured according to specified standards for personnel and equipment. 32 However, there seems to be some practical difficulties in enforcing these recommendations. The World Health Organization (WHO) developed a traditional medicine strategy to promote the integration of traditional and CAM into national health care systems where appropriate.
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In addition, the WHO distributed a survey about national policies and regulations for herbal medicine in an attempt submit your manuscript | www.dovepress.com Dovepress Dovepress to frame regulatory policies; enhance quality, safety and efficacy; ensure access; and support the rational use of herbal medicines. Most -141 of 191 -member states from all WHO regions responded. Over two-thirds of responding countries indicated that they sold herbal medicines without requiring a prescription. Only 37% of responding nations had herbal medicine regulations in place. 34 Other widely used herbs include Ginkgo biloba, which is used to slow progression of dementia but is associated with increased bleeding and antiplatelet activity. There have been cases reported of spontaneous severe bleeding following laparoscopic cholecystectomy, 35 total hip arthropathy, 36 and liver transplant 37 after ginkgo ingestion. Ginseng is taken to improve well-being in perimenopausal women and as a mood enhancer, while ginger is used as an antiemetic. 38 Nevertheless, both are associated with an increased risk of bleeding.
The case reported here was considered the worst case of hysterectomy-related bleeding witnessed by the gynecological and general surgeons involved, who have over 100 years of combined experience between them. Since this "wake-up call," we specifically take herbal history from patients during preoperative assessment and recommend that herbal remedies be discontinued at least 2 weeks prior to elective surgery. 39 While we recommend that surgeons and anesthetists adopt these practices, we note that this interesting area requires further well-conducted studies employing randomized double-blind methodology.
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